Abstract. Waste tyres which are mainly generated from automotive industries have become a major environmental problem to the local authorities, the tyre industries and tyre dealer. When tyres are no longer usable due to worn-out, defect or service failure they are usually dumped in the landfill sites. Pyrolysis is a process of the thermal decomposition of waste tyres in the absence of air and the oxygen. Pyrolysis may be an environmentally friendly process to transforms used tyres into gas, oil, steel and carbon black waste. The rate of recovery is 45 wt % for fuel, 30 wt % for carbon black and 10 wt % for steel wires for each end-of-life tyres. In this paper, the potential use of pyrolised carbon black generated from pyrolysis process of waste tyres is investigated. From the physical analysis of this carbon black waste, it was observed that there is various refraction particles sizes from the sieve test and different morphologies gathered from SEM analysis. Moreover, X-Ray Fluorescence (XRF) and TGA/DTG analysis on the carbon black waste showed high content of inorganic additives such as Silica (Si), Calcium (Ca) and Iron (Fe) which contaminate the sample. o C. The test results gathered in this paper will act as a base-line towards alternative material or to replace the commercial carbon black available in the market.
Introduction
Pyrolysis method is one of practicable and economical process compared to several recycling methods exits nowadays. This is due to it is an environmentally friendly process and will valueadded end-of-life tyres [1] . Retreading of waste tyres can be performed, however this is valid if the carcass or casing of the tyres is not damaged or malfunction. Hence, the end-of-life tyres will be recycled to produce carbon black waste. The problem a raised is different composition carbon black waste were recorded as the production of this material comes from different manufactures [1, 2] . Our work will focused on producing a standard composition of carbon black waste by studying the physical and chemical properties of carbon black from pyrolised process of waste tyres.
From a site visit to a waste tyres recycle factory located in Semenyih, Selangor, Malaysia, we found out that thousand tons stock of carbon black waste was produced with no market value. In addition of studying the properties of this carbon black waste, it is crucial to specify its uses, hence this material will be saleable.
Materials and Method

Carbon Black Waste
The carbon black waste (CB Waste) used in this research was collected from Eco Green Industrial Sdn Bhd, Lot 1148 Batu 23, Jalan Sungai Lalang, Semenyih, 43500 Selangor Darul Ehsan, Malaysia. The standard black (STD Black) is collected from the tanker from the Cabot Malaysia Sdn Bhd which has been delivered to Continental Sdn Bhd for tyres manufacturing. Due to the carbon black having hygroscopic properties, the sample is place in the air-tight container. The closed container is allowed to reach room temperature and the plastic container is labelled as'recycle black' and 'standard black'.
Physicochemical Characterization of Carbon Black
The major characterization work that has been done is to determine the physical, chemical and thermal properties of carbon black waste as compared with the reference standard of carbon black. The physical properties determine are the particles size and the surface area. These are done to ensure the functionality of the filler of carbon black to be used in the rubber compounding [2] .
Thermogravimetric analysis was used to determine a material's stability and its fraction of volatile components by monitoring the weight change that occurs as a specimen is heated. These experiments were conducted with a TGA/DTG (Mettler Toledo Thermogravimetry), which uses a horizontal differential mechanism to detect weight change.
Scanning Electron Microscope (SEM) model JEOL JSM-6460LA was used to examine for the surface and size of powder between carbon black waste and standard black. The fracture ends of the specimen were mounted on an aluminium stub and sputter coated with a thin layers of palladium electrostatic charging during examination. Whilst X-Ray Fluoresence (XRF) analyser provides qualitative and quantitative material characterization for detection or identification the chemical composition of materials. The ultimate analysis was determined by Elemental Analyzer (Series II CHNS/O 2400 Analyzer) with helium gas as carrier.
For chemical characterizations, the iodine number of carbon black was determined by using the ASTM Designation D1510, 'Standard Test Method for Determination Iodine Absorption Number of Carbon Black'. Iodine Number is defined as the iodine absorbed (in milligram) per gram of carbon at a residual iodine concentration of 0.02N. For determination of Structure Number with Carbon Black -Oil Absorption Number (OAN), a standard method (ASTM D2414) was used. In this test, oil is added by means of constant-rate burets to a sample of carbon black in the mixer chamber of an absorptometer. Lastly, the total and external surface area by Nitrogen Adsorption of carbon black was determined by using the ASTM Designation D6556, 'Standard Test Method for Carbon Black -Total and External Surface Area by Nitrogen Adsorption'. This test method covers the determination of total surface area by the Brunauer, Emmett and Teller (BET, NSA) theory of multilayer gas adsorption behaviour using multipoint determinations and the external surface area based on the statistical thickness surface area method. Table 1 shows the properties of carbon black waste in comparison with commercial carbon black. It is shown that the carbon black waste has a higher specific surface area and OAN (oil absorption number) structure compared to the standard carbon black (N660 and Specification N660). This is due to the fact that during pyrolysis, the rubber is softened and the rubber polymers continuously breakdown into smaller molecules which eventually vaporized and condensed into other products such fuel oil , steel, carbon black waste and hydrocarbon gases. The carbon black waste illustrates that the infinity value of structure OAN this caused by contaminated of the black and no cut-off limit the rotor of motor chamber. Table 2 illustrates the comparison the distribution of particle size gathered from sieve test. The standard black is found to be more distributed with ca. 82% particles sizes above than 300 micron gradually reduced to low of fines content (0.5%). However, if compared with the carbon black waste, it shows that the particle size is not distributed evenly and a higher value of fines content was recorded ca. 17.2%. This finding was confirmed with the SEM analysis shown in Fig. 1(a) and (b).
Result and Discussion
The physical surface areas of carbon black waste were found the thousand of refracting small particles surrounding the diagram and with the uneven sizes [1, 2, 3] . Whilst, the standard black showed the clean surface area with less of small particles or fines content with the shape of particles is more rounded and distributed. Base on this analysis the carbon black content is about 84.8 wt% for carbon black waste and 97.7 wt % carbon black for standard carbon black. This is due to the higher inert filler or ash content is about 15.2 wt % of carbon black waste is higher compared about 2.3 wt % for standard black. From this result showed the carbon black waste contains impurities with the inert filler or ash content [2, 3] . From the thermal study the physical properties (Table 3) of carbon black waste started to decompose at lower temperature and not stable at temperature 480 o C is compared with the standard black. As referred to XRF result (Table 4) on non-organic content the carbon black waste showed high content of calcium (Ca), silica (Si), Iron (Fe) and lower sulphur (S) content compared to the standard black with a higher S content. This carbon black waste showed higher content of nonorganic due to in a tyres component the present of the various ingredients for compounding recipes such as calendaring, tread, side-wall and cheapening agent in the tyres manufacturing. The silica is present in tyres tread as majority passenger car tyres partially substitute it as filler in rubber compounding to reduce road traction or low rolling resistant. The high calcium content is found to be an alternative for calcium carbonate to partially replace the filler of carbon black in compounding for cost reduction [5, 7] . 
Summary
Carbon black waste was produced from waste tyre rubber through pyrolysis have shown higher value of particle and structure properties compared to the standard black. The particle size distribution varies with the fine particles are below than 63 micron. The decomposition temperature for carbon black waste is lower than the standard black due to the high distribution of small size of particles in the carbon black waste as shown in Thermo gravimetric (TGA) analysis. Moreover, the carbon black waste showed high content of inorganic additives such as silica, calcium and iron which are found to be contaminating the sample With regards on the properties and characteristic recorded, it is the recommended that the carbon black waste need to be treated before it is use as a raw material in the product application for example as an asphalt cement modifier and preliminary assessment as a tar used to make roads [1, 4] .
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